The PIs propose an integrated research program synergizing experimental and computational efforts to obtain critical experimental data for validation of physics-based MARMOT thermal transport and fuel fracture models. The key components of the project include: (1) sintering UO 2 samples with well controlled microstructures (grain size, pore, fission bubble, porosity and pore distribution either in intra-or inter-granular pores); (2) thermal conductivity measurements of well-characterized polycrystalline samples; (3) indentation testing of sintered UO 2 with various grain size, porosity and stoichiometry to obtain fracture and crack propagation mechanisms (inter or intra-granular fracture); and (4) validation and uncertainty quantification of the MARMOT thermal transport and fracture models. By performing extensive thermal transport and fracture experiments on sintered UO 2 with well-controlled microstructures, the impact of microstructure on thermo-mechanical properties of sintered UO 2 and mechanistic understanding will be achieved. The high quality experimental data will directly benchmark the MARMOT code by evaluating the fidelity of physical-based thermal transport and fracture models.
